Abstract. I studied the foraging ecology and social behavior of the Bridled White-eye (Zosterops conspicillatus) on Saipan and Tinian, Mariana Islands. On Saipan, birds foraged in flocks of 10-40, and dominance relationships existed within flocks. The white-eye appeared socially subordinate to the other insectivorous passerines. Bridled White-eyes foraged principally on the outer crown of trees and shrubs, where they perched on relatively slender branches to glean invertebrates from leaf surfaces. They foraged similarly in two habitats, but they used a wider range of perch sizes in limestone forest than in tangantangan (Leucaena leucocephala) thickets. Hence, absolute vegetation height was of little importance to this species. Bridled White-eyes were versatile in their foraging, which included every microenvironment from the ground to treetops. They used gleaning, probing, hovering, and sallying to feed on invertebrates, nectar, fruits, and seeds.
INTRODUCTION
The Bridled White-eye (Zosterops conspicillatus; Zosteropidae) was apparently once the most common forest bird throughout the southern Mariana Islands. The Guam subspecies, Z. c. conspicillatus, although now probably extinct (Engbring and Ramsey 1984) , was once abundant (Seale 190 l), but was already reported as occurring locally by Baker (195 1). On Rota, north of Guam, Z. c. rotensis was apparently also once common, but is now uncommon and restricted in range (Engbring et al. 1982) . North of Rota, on Agiguan, Tinian, and Saipan, the subspecies Z. c. saypani remains abundant, with Saipan populations estimated at 229,138 (Engbring et al. 1982) . The suggestion that Saipan and Tinian populations may be subspecifically distinct (Marshall 1949 (Savidge 1984 (Savidge , 1987 Engbring and Pratt 1985) .
STUDY AREAS AND METHODS
I gathered data on Saipan and made additional qualitative observations on Tinian between 6 January and 24 February 1988 (total 334 hr). My studies on Saipan were made mainly in the Marpi Cliffs region at the north end of Saipan, but I also made observations at Mt. Tapotchau, Talufofo, and Kagman Peninsula on that island and in the Hagoi region at the north end of Tinian.
I studied the birds in two principal habitats, limestone forest and tangantangan (Leucaena leucocephalu) thickets. Limestone forest is limited to steep slopes and cliffs and, in the Marpi region, is dominated by such native canopy trees as Guamia mariannae, Neisosperma oppositifolia, Ochrosia mariannensis, Melanolepsis multiglandulosa, Cynometra ramifolia, Ficus prolixa, Pisonia grandis, Psycotria mariana, Randia cochinchinensis, Premna obtusifolia, Morinda citrifolia, Guettarda speciosa, Pandanus spp., and Erythrina variegata. In the Talufofo and Mt. Tapotchau regions such native trees as Artocarpus mariannensis, Cerbera dilatata, Hernandia nymphaeifolia, Hibiscus tiliaceus, ikfammea odorata, and Barringtonia asiatica are also common. Canopy height is generally restricted to less than 15 m because of frequent typhoons, and understory vegetation is dense.
[I871 Tangantangan thickets are largely a monoculture of the introduced Leucaena leucocephala. The thickets generally grow to 6 m, and are often covered with vines. Native swordgrass (Miscanthusjloridulus) meadows frequently break up the thickets. Tangantangan, aerially seeded following World War II to prevent erosion, occupies flat areas formerly cultivated for sugarcane (Engbring et al. 1982) . Large numbers of unexploded shells still present throughout study sites serve as reminders that much of the habitat was obliterated during the war.
I observed foraging at all hours between dawn and dusk (approximately 06145 to 18:30). I traversed the interior of forests and thickets or walked dirt roads through these habitats. I analyzed data collected by these two ways to assess observational bias and differential use of interior and edge environments. Bridled White-eyes appeared to be socially subordinate to other small forest passerines. I observed them being chased or supplanted on perches four times by the Golden White-eye (Cleptornis marchei), and once each by the Rufous Fantail (Rhipidura rujifrons) and the Micronesian Honeyeater (Myzomela rubrata). I In both limestone forest and tangantangan thickets foraging birds appeared to prefer sunlit areas. In the morning on the west-facing Marpi Cliffs most foraging birds were at the top of the cliffs, the area first illuminated by sun. By contrast, in the early morning birds fed actively in the sunlit tangantangan thickets at the base of these cliffs. However, few birds used tangantangan by late morning, when daytime temperatures neared their peak. Numerous thicket-foraging birds were again present in the afternoon, but when thickets became shaded toward evening I found few birds. On the Marpi Cliffs, illuminated by late afternoon sun, birds foraged to nearly sunset.
In limestone forest and tangantangan thickets Bridled White-eyes foraged mostly among leaves (Table 2) . They searched buds, fruits, trunks, dead leaves, and rolled leaves only infrequently. Birds fed often from either upper or lower surfaces of leaves. While foraging among leaves, Bridled White-eyes reached above and below and also dangled beneath perches. When foraging in trees with large leaves, they sometimes stood on leaf surfaces. This latter behavior was possible because the birds average only 8.2 g (SD = 2.9, n = 6). I found no significant differences in use of foraging surfaces between edge and interior observations (limestone forest: x2 = 4.3, df = 3, P > 0.05; thicket: x2 = 5.4, df = 4, P > 0.05) or habitats (x2 = 5.4, df = 6, P > 0.05).
Although it was more difficult to observe birds in large-leaved trees, thereby making tree species preference difficult to assess, I saw birds foraging in the following limestone forest taxa: Guamia, Pisonia, Cynometra, Ficus, Premna, Melanolepsis, Ochrosia, Erythrina, Randia, Morinda, Hernandia, Barringtonia, Neisosperma, Hibiscus, and Artocarpus. I also observed birds in native and introduced tree species more characteristic of other habitats, such as beach strand and formerly cultivated areas, including: soshuge (Acacia con- The principal foraging method used by Bridled White-eyes in both limestone forest and tangantangan thickets was gleaning (Table 3) Marshall' s (1949) report of fruits as a principal island Zosterops food, based on analyses of stomach contents (although invertebrates and seeds were also present in stomachs), was perhaps the consequence of a shift due to the temporary abundance of a food source. Coultas (in Baker 1951) described Tinian white-eyes as feeding on seeds, although the extent of such feeding is not clear from the report. Catterall (1985) found preference for insectivory, with secondary dependence on fruit by another tropical island white-eye, the Heron Island Silvereye (Zosterops lateralis chlorocephalus), although a major part of the birds' energy intake was provided by energy rich fruits.
The behavioral flexibility of this species is illustrated by its ability to forage in other tree zones, use other foraging surfaces, use alternate foraging methods, and feed in herbaceous vegetation and on the ground. Such flexibility may be an adaptation for persisting on a periodically typhoon-devastated island. However, the extent to which flexibility is limited by other bird species is unknown. Preliminary observations on the Golden White-eye indicate that probing dead and rolled leaves, as well as mid-canopy foraging are more prevalent in this species. Because the Golden White-eye is apparently socially dominant over the Bridled White-eye, the Golden White-eye' s preferred foods and feeding sites may be restricted from Bridled White-eyes. As a probable example of restriction, in one instance I observed a Bridled White-eye wait for a Golden Whiteeye to finish feeding at a cluster of Melanolepsis fruits before it flew to investigate them. 
